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SinceApril 4, 2008,thepublic health systemhas becomeaware of four casesof measles recently
diagnosedin Wisconsinresidents(3 Milwaukee CountyresidentsandoneWaukesha County
resident).Following is a brief presentationof thecasesplusvery important information on the
following:

• Measlescasedefinitions (Appendix II)
• Laboratorytestingof suspect cases (AppendixIII)
• Case reporting (AppendixIV)
• Isolationof suspectcasesandquarantinemeasuresfor susceptible contacts

(Appendix V)
• Immunization recommendationsfor closecontactsandthegeneralpublic

(Appendix VI)

Measlesvirus is very infectiousand theillnessit causesis oftenmisdiagnosed, particularly
during the currenterawhentheproportionof physicianswith experiencediagnosingand
managing patientsof measles is dwindling. Timely andaggressive applicationof isolation,
quarantine (whenneeded), postexposure vaccinationor immuneglobulin prophylaxis andother
importantcontrolmeasuresis critical. Pleaseheightenyour suspicionof measlesandreport any
suspectcasesof measles immediately upon suspicionto your local healthdepartment. Pictures
of individualswith measlescan befoundat thefollowing website:
http://www.cdc.gov/vaccines/vpd-vac/measles/photos.htmAlso,pleasedo not assumethat
someoneelsewil l report thesuspectedcase….regardless of whetheryou area clinician,a
laboratorian or aninfection control professional, pleasereport it!! We canhandle redundancy.
Whenin doubtpleasecall thelocal health department(seeAppendix IV for phonenumbers).
Pleasecall your local health departmentor theWisconsinImmunizationProgramat 608-267-
9959if therearequestions.
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Appendix II
MeaslesInvestigation and Control Guidelines

Casedefinit ions

Thefollowing casedefinition for measleshas beenapprovedby theCouncilof
Stateand Territorial Epidemiologists(CSTE)andwaspublishedin 1997.

Clinical casedefinit ion

Measlesis anillnesscharacterizedby all of thefollowing:

• A generalizedmaculopapular rash lasting3 days
• A temperature101°F (38.3°C)
• Cough, coryza,or conjunctivitis

Laboratory criteria for diagnosis

Laboratoryconfirmationis madeby anyoneof thefollowing:

• Positive serologictestfor measlesimmunoglobulinM (IgM) antibody
• Significantrisein measlesantibodylevel by any standardserologicassay
• Isolation of measlesvirus from a clinical specimen

Case classification

Suspected:Febrileillnessaccompaniedby generalizedmaculopapular rash.

Probable: A casethat meets theclinical casedefinition,hasnoncontributoryor no serologic or
virologic testing,andis not epidemiologically linked to a confirmed case.

Confirmed: A casethat is laboratory confirmed or thatmeetstheclinical casedefinition and is
epidemiologically linked to a confirmedcase.A laboratoryconfirmedcasedoesnot need to meet
theclinical casedefinition.

Reporting
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All suspectcasesof measlesshouldbereportedimmediatelyto thelocal healthdepartmentof
jurisdiction. Do not wait for laboratoryconfirmation.

Appendix III
MeaslesInvestigation and Control Guidelines

Laboratory Testing

Becausemeaslesis an extremely rare diseasein theUnitedStates, clinical evidenceis not
sufficientto confirm a caseof measleswithout corroborating laboratory or epidemiologic
evidence. Many clinicians have neverseena caseof measles,and most patientswho presentwith
measles-like illnesstodaydo not havemeasles.Becausemeaslesis sucha highly contagious
disease,with thepotential for explosivespreadfollowing importation of thevirus, it is critical to
rapidly identify themeaslescasesthat do occur. It is crucialto theefficient investigation and
controlof measlesto uselaboratorydiagnosis to confirm actualmeaslescases. Healthcare
providersandclinical laboratoriesshouldinform thelocal healthdepartmentimmediatelyof any
suspectcases,do not wait for laboratoryconfirmation.

All specimensshould be submitted to the WisconsinStateLaboratory of Hygiene. All
diagnostictesting will beperformedat no costto thesubmitter;transportof specimenscanalso
bearranged via DunhamExpressat no costto thesubmitter. Specimensshouldonly be
submittedfrom individualswho are symptomatic.Below aretheguidelines for laboratory
testing.

Specimensshould be submitted on all of the following patients:
• Individuals exposedto measles, presenting with prodromal symptomsof measles

with or without rash, AND
• Individuals with rash and fever indicative of measles.

Specimensto be submitted:
• Nasopharyngealandthroat swabsin viral transportmediafor PCRtesting. Both swabs

shouldbecombinedin onevial of viral transportmedium(e.g., M4, M5, etc.). Order test
code# 3214.

• Urine specimenfor PCR(in sterile, screw-cappedcontainer without additives). Order
testcode# 3214.

• If the patient hasa rash, collect a serum specimen for measles serology. Note: A
convalescent serum, collectedtwo weeksafteronsetof rash,shouldalso besubmitted.
Ordertestcode# 2814.

Transport of specimens to the State Laboratory of Hygiene:



WisconsinDivision of PublicHealth April 10, 2008
ImmunizationProgram

• Specimensshould be packagedaccording to regulatory requirements. The cost of
specimentransport can be billed to the StateLaboratory of Hygieneif
arrangements are madewith Dunham Express,bill ing to Account # 7263.

Serologic Testing
Generally, in a susceptible personexposedto measlesvirus, theIgM responsestarts aroundthe
time of rashonsetandis transient,persisting1–2 months. TheIgG responsestarts more slowly,
at about7 daysafterrashonset,but typically persistsfor a lifetime afterinfection. TheIgG also
remainspositive after successful vaccination. Thediagnosisof acutemeaslesinfectioncanbe
madeby detecting IgM antibodyto measles in a single serumspecimenor by detectinga rise in
thetiter of IgG antibodyin two serum specimensdrawn roughly two weeksapart.Uninfected
personsareIgM negative andwill either beIgG negativeor IgG positivedependingupontheir
previous infectionor vaccination historiesTestsfor measlesantibodiesareoftenpositiveon the
dayof rashonset.However, in thefirst 72 hoursafter rash onset,up to 30%of tests for IgM may
give false negativeresults.Teststhatare negative in thefi rst 72 hoursafter rashonset shouldbe
repeated. IgM is detectablefor at least28 days afterrash onsetandfrequentlylonger.

PCR
Detection of measlesvirus by reversetranscriptionpolymerase chainreaction (RT-PCR) in
clinical specimensconfirmsthediagnosisof measles.However,a negativeRT-PCRdoes not
rule out measlesbecausetestsensitivity is affectedby thetiming of specimencollection andthe
qualityand handlingof theclinical specimens. If measlesvirus is detectedby RT-PCR,theviral
genotypecanbeused to distinguishbetweenmeaslesdisease(causedby a wild-typemeasles
virus), andmeaslesvaccination. Genotypingwill bedone by theCDC. Specimensfor PCR
shouldbe collectedat thesametime as theacuteserum specimen.
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Appendix IV
MeaslesInvestigation and Control Guidelines

CaseReporting

Measlesis a CategoryI diseaseundertheWisconsinStatuteChapter252.05andAdministrative
RuleChapterHFS145which requiresthereportingof communicablediseases. Category I
diseasesareto bereported immediately by telephoneor fax to thepatient’s local healthofficer
uponidentificationof a caseor suspectedcase. A listing of local healthdepartmentscanbe
found at: http://dhfs.wisconsin.gov/localhealth/ . In addition to theimmediate report,within 24
hours completeandmail anAcuteand CommunicableDiseasesCase Report (DPH 4151).
Patientsshouldbeinformed thatthelocal healthdepartmentwill bein contactwith thefamily to
initiatecaseinvestigation and control measures.

ThenewlyrevisedDPH 4151"Acute & CommunicableDiseaseCase ReportForm" cannow be
downloadedfrom theDivision of PublicHealthformspagein two formats:

Microsoft Word fil lableform: http://dhfs.wisconsin.gov/forms/DPH/dph04151.doc
PDFfillable form: http://dhfs.wisconsin.gov/forms/DPH/dph04151.pdf
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Appendix V
MeaslesInvestigation and Control Guidelines

Guidelinesfor isolation and quarantine during the measlesoutbreak

Useof Quarantine:

Except for theearlystages of an outbreak,imposingquarantinemeasuresfor outbreakcontrolis
usually bothdifficult anddisruptiveto schoolsandotherorganizations.Under special
circumstances(i.e., in theearly stagesof anoutbreak),restrictionof aneventor otherquarantine
measuresmight bewarranted.However, suchactionis not recommended asa routinemeasure
for control of mostoutbreaks. Theprimarystrategyfor control of measlesoutbreaksis achieving
a high level of immunity throughimmunization.

Exposedand susceptibleindividuals:

• Only exposedandsusceptible individualswho cannotreadily documentmeasles
immunityshouldbevaccinated or excludedfrom thesetting(school, hospital,etc.).

• Only dosesof vaccinewith written documentation of thedateof receipt shouldbe
acceptedasvalid. Verbal reportsof vaccination without written documentationshall not
beaccepted.

• Local healthdepartmentsmust coordinatequarantineorderswith exposed individuals
who live in onejurisdictionbut attend daycare, school or work in another.

• Previously unvaccinated exposedpersonsmust bequarantined until 21 days after
exposureto thelastcaseof measles,unless thevaccinewasgivenwithin 72 hoursof the
first exposureor IG was given within 6 daysof thefirst exposure.

• Personsreceiving their first dosebeforeor within 72 hoursof exposuremaybe
readmitted immediatelyto the schoolor child carefacility.

Surveillanceof exposed individ uals and household contacts:

• Individualswho havebeenexposedandaresusceptible shouldbemonitoredon a daily
basisfor signsandsymptoms of measlesdisease.This is highly recommendedto identify
additionalcasesshouldthey develop.

o Coordinationbetween healthdepartmentjurisdiction will beneeded to ensure
active daily surveillance
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o Physiciansandlocal health careprovidersshouldinform parentsand patientsthat
thelocalhealthdepartmentwill befollowing up with themduringthis quarantine
period.

• Householdcontactsof exposedindividualsneedto havetheir immunization status
verified andbeimmunizedif vaccine is not contraindicated.

• Individualswho havebeenexposedbut are not susceptibleshouldbecounseledregarding
thesignsand symptoms of measles.

Control of outbreaks in medical settings:

Personswho work in health-carefacilities (including volunteers,trainees,nurses,physicians,
technicians,receptionists,and other clericalandsupportstaff) areat increased risk of exposureto
measles,andall personswho work in suchfacilities in anycapacity should beimmuneto
measlesto preventanypotentialoutbreak.

• Immunity to measles(through vaccination)meansa minimumof 2 dosesof MMR
vaccine for all personsborn in or after 1957who work in healthcare facilities.

• If oneor morecasesoccurswithin or in theareasserved by a hospital,clinic, or other
medicalor nursingfacility:

o All personnelbornin or after 1957(includingvolunteers, trainees,nurses,
physicians,technicians,receptionists,andotherclerical and supportstaff) should
receive a doseof MMR vaccine, unlessthey have documentationof measles
immunity (Table1).

o Serologicscreeningof health-care workersduringanoutbreakto determine
measlesimmunity is not generally recommended,becausearrestingmeasles
transmissionrequiresthe rapid vaccination of susceptiblehealth-careworkers,
which canbeimpeded by theneedto screen,wait for results,and thencontactand
vaccinatethesusceptiblepersons.

� Susceptible health-care workers exposed to measlesshouldreceivea dose
of MMR vaccine.

� Susceptible health-care workers exposed to measlesshouldberemoved
from all patient contactandexcludedfrom thefacility from thefifth day
aftertheir first exposureto the21stdayafterthe lastexposure,evenif
theyreceiveMMR vaccineor post-exposureIG.

� Personnelwho becomeill with fever or rashshould beremovedfrom all
patientcontactandexcluded immediately from thefacility until 4 days
aftertheonset of their rash.

Isolation of suspectindividuals coming to a clinic, hospital or ED:

If at all possible,parentsshouldcall aheadto makesurearrangementscanbemadeto handlea
personsuspectedof havingmeasles and needingto beseenby a healthcareprofessional.
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Coordinationof effort is neededto ensure thatindividualswho mayhavemeaslesdo not expose
susceptiblepatientsin a clinic setting.

Airbornetransmission precautionspreventtransmission of infectiousmaterialswhensuspended
in theair. Thepreferred placement for patientssuspectedof havingmeaslesandwho require
airborneprecautionsis in an airborne infection isolationroom(AIIR). An AIIR is a single-
patientroomthatis equippedwith special air handlingandventilation capacity thatmeetsthe
Am. Institute of Architects/Facility GuidelinesInstitute(AIA/FGI) standards(i.e. monitored
negativepressurerelativeto thesurrounding area,with a minimumof 6 air exchangesperhour,
air exhausteddirectly to theoutsideor re-circulatedthrough HEPA filtration beforebeing
returned).

In settings whereAirbornePrecautionscannotbeimplementeddueto limited engineering
resources, maskingthepatient, placing thepatientin a privateroomwith thedoorclosed, and
providing healthcareworkers who are susceptibleto measlesN95 or higherlevel respirators or
masksif respiratorsarenot available. Theseprecautionsarenecessary to reduce thelikelihood
of airbornetransmissionuntil thepatient is eithertransferredto a facility with anAIIR or
returnedto thehomeenvironment.

All examroomsusedby thesuspect measlescasemust bethoroughlydisinfectedbeforetheyare
usedfor otherpatients.

It is recommendedthat only health careworkerswho areimmuneto measles have contactwith
casesor suspectcasesof measles.

Isolation of hospitalized patient:

In addition to standard precautions,airbornetransmission precautionsare indicatedfor 4 days
after theonsetof rashin otherwisehealthy patientsandfor thedurationof theillnessfor
immuncompromisedpatients.

Definitions

Isolation- representsseparation of symptomatic individualsfor a periodat leastequalto the
periodof communicability.

Quarantine - restriction of activities for well personswho havebeenexposedto a caseof
communicablediseaseduring its periodof communicability to prevent transmissionduringthe
incubationperiod.
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Table1

Acceptable Evidenceof Immunity for Health Care Workers
Diseaseor
Vaccine

Documented
vaccination*

Number
of doses

Laboratoryevidence
of immunity

Diagnosisor
verificationof
disease by a health
careprovider

Birth before a
specifieddate

MMR Yes 2
Rubella Yes 1 Yes† No§ No¶

Measles Yes 2 Yes† No‡ Seefootnote**

Mumps Yes 2 Yes† No‡ Seefootnote††

Varicella Yes 2 Yes§§ Yes No***

* A documentedvaccinationis onethathasbeenwritten in a conventional or electronicrecordand
includesthenameof thevaccineandthemonth, day, and yearit wasadministered.

† Serologic screeningfor measles,rubella, or mumpsimmunity generally is neither necessary nor
recommendedif a personshasotheracceptableevidenceof immunity to thedisease.1

§ HFS124.07(4)doesnot recognizehistoryof diseaseasevidenceof immunity to rubella.
¶ HFS124.07(4)doesnot recognize birth before anydateasevidenceof immunity to rubella.
‡ PerWisconsinCouncilon Immunization Practices(WCIP) recommendation.
**Health carefacilitiesshould considerrecommending a doseof MMR vaccine for unvaccinated

workersbornbefore 1957who are at risk for occupational exposure to measlesandwho do not
havea historyof measlesdiseaseor laboratory evidenceof measlesimmunity.1

††Becausebirth before1957is only presumptive evidenceof immunity, health-carefacilities should
consider recommending 1 doseof live mumps virus vaccinefor unvaccinatedworkersborn before
1957 who do not havea historyof physician-diagnosedmumps or laboratory evidenceof mumps
immunity.2

§§Commercial assayscanbeusedto assessdisease-inducedimmunity to varicellabut they lack
sensitivity to always detectvaccine-inducedimmunity (i.e., theymight yield false-negative
results).3

*** Birth in theUnitedStatesbefore1980is not consideredevidenceof immunity to varicellafor
healthcarepersonnel. Certainty regarding immunity of healthcare personnel is desirablebecause
of thepossibility of nosocomial transmissionto high risk patients.3
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1Centers for DiseaseControlandPrevention.Measles,Mumps,and Rubella– Vaccine Use and Strategies for
Elimination of Measles,RubellaandCongenital RubellaSyndromeandControl of Mumps:Recommendations
of theAdvisoryCommitteeon Immunization Practices(ACIP). MMWR 1998;47(No.RR8):11-12. 
 
2Centers for DiseaseControlandPrevention.UpdatedRecommendationsof theAdvisoryCommitteeon
ImmunizationPractices(ACIP) for theControlandEliminationof Mumps. MMWR 2006;55(22):629-630.

3Centers for DiseaseControlandPrevention.Prevention of Varicella: Recommendationsof theAdvisory
Committeeon ImmunizationPractices(ACIP). MMWR 2007;56(No.RR04):16-17.

Appendix IV
MeaslesInvestigation and Control Guidelines

Immunization Recommendations

Preschoolagechildren: Administerthefirst doseof MMR vaccineto childrenat 12 to 15
monthsof agefollowedby a seconddoserequiredat schoolentrance aroundage4 or 5 years.
However, in anoutbreaksituation such asa family or daycareexposure,it is permissible to
administerthe2nd dose of MMR a minimumof 4 weeksafter thefirst dose. At this time we are
not recommendingMMR vaccinebeadministeredto children less than 12 monthsof age.

School agechildren,adolescentsandadults: Two dosesof MMR vaccineare recommendedfor
childrenin kindergarten through12th grade. Studentsin colleges anduniversitiesand
international travelerswho were born during or after1957needtwo dosesof MMR vaccineand
thoseborn before1957areassumed to beimmune(Table2). Healthcare workers who were
bornduring or after1957need two dosesof MMR vaccineandthosebornbefore 1957needone
dose.For thegeneralpublic, personsbornbefore1957can bepresumedto beimmune. For
personsbornin or after1957onedosea measlescontainingvaccine is recommended.Exposed
daycare andschoolpersonnelbornin or after1957needtwo doses of MMR vaccine.

Note: Per theAmericanAcademy of PediatricsRedBook “Minor respiratory, gastrointestinalor
otherillnesswith or without fever do not contraindicateuseof live virus vaccines, such as
MMR”. VaccineincludingMMR shouldnot bedeferredin thecase of feveror mild-to-
moderateillness.

Post exposureprophylaxis
Susceptible individualswith a known or highly probableexposure, dependingon timing andage,
canbetreatedwith MMR vaccineor IG to preventor modify measles. In caseswhereboth are
acceptable, MMR is preferred.

• MMR Vaccine(for persons12 monthsof ageor older): Exposureto measles is not a
contraindicationto vaccination. MMR or measlesvaccine,if administeredwithin 72
hoursof initial measlesexposure,mayprovidesomeprotection. If exposureto measles,
rubella,or mumpsdoes not causeinfection,post exposurevaccination with MMR should
induceprotectionagainst subsequent infection. If theexposureresultsin infection,no
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evidenceindicatesthatadministrationof MMR vaccineduring thepresymptomaticor
prodromalstageof illnessincreases the risk for vaccine-associated adverseevents.

• Immune Globulin : IG is indicatedfor susceptiblehouseholdcontacts of measles
patients,particularlythosefor whomtherisk for complicationsis increasedandwho
cannotreceiveMMR vaccine (i.e., infantsaged12 monthsor less,pregnantwomen, or
immunocompromisedpersons).If administeredwithin 6 daysof exposure, IG can
prevent or modify measlesin a nonimmuneperson.However,anyimmunityconferredis
temporaryunlessmodified or typical measlesoccurs.Theusualrecommendeddose of IG
is 0.25mL/kg (0.11mL/lb) of bodyweight(maximumdose= 15 mL). However, the
recommendeddoseof IG for immunocompromised personsis 0.5mL/kg of bodyweight
(maximumdose= 15 mL). For personsreceiving IG therapy, i.e. ongoingtherapy for
otherconditions,administrationof at least 100mg/kgwithin 3 weeksbeforemeasles
exposureshouldbesufficient to preventmeaslesinfection.

TABLE 2

Acceptablepresumptiveevidenceof immunity to measles for otherthanhealthcareworkers
===================================================================

Routine International Studentsat post-high
travelers school educational
institutions

------------------------------------------------------------------------------------------------------------------
Measles (1) documentationof (1) documented (1)documented

adequate administration of administrationof
vaccination: - 2 doses of live 2 dosesof live
preschool-aged measles virus measlesvirus
childrenandadults vaccine,or vaccine, or
not at high risk: 1 (2) laboratory (2) laboratory

dose - school-aged evidenceof evidence of
children(gradesK- immunity, or immunity,or
12): 2 doses,or (3) bornbefore (3) bornbefore
(2) laboratory 1957,or 1957,or
evidenceof (4) documentation of (4) documentation of
immunity,or physician-diagnosed physician-diagnosed

(3) bornbefore measles measles
1957,or
(4) documentationof
physician-diagnosed
measles


